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ABSTRACT: 

PROBLEM TO BE SOLVED: To protect the internal mechanism of a hard disc 
device and record/ reproduce proper information signals in/from a disc-type 
recording medium. 

SOLUTION- A hard disc device 1 has a disc-type recording medium 6 a spindle 
motor 5 which turns the disc-type recording medium 6 heads 21 and 21 1 bj r wh.ch 
information signals are recorded/reproduced in/from the disc-type recording 
medium 6 and an actuator 7 to which the heads are attached and which is 
transferred to position the heads at arbitrary positions of recording tracks of 
the disc-type recording medium. The spind le motor, the d.sc-type recording 
medium and the actuator are placed in an outer housing 2 composed of a housing 
3 and a cover 4 covering the housing 4. The axial direction of the spindle 
motor is perpendicular to the surface direction of the cover and the spindle 
m*o7 has a non-rotating part 10 fixed to the inside of the outer housing and a 
rotating part 12 which is rotatably supported by the non-rotating part 1 0 A 
spacing between the cover and the non-rotating part is smaller than a spacing 
between the cover and the rotating part. 
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r -f x ?«EH«fl«9ie$i h7v? off swfiMfctafli 

«W>-^*r^f-AX-^t«r<|i. ttttki2[gtt£83 
XrA-«tk#m«»i:OiailH**^-*tl3€ai:Oia 

1. 

[i»5RJS2] *HWSaW)*-»<-*|c|Bt:ffl[»t**«fc 

[m.m\ ftmmmmms.'t&mtfmi* 20 
KH«**ifc£ k m^Lt-tmim 1 cik^a- k 

T-f X?^B. 

[SH&H5 ] r -f WMftk . -f X7ttfB 
k. K^-v H**W l )WtA><l6t*JC|SllftLT'N-s' H5r 

^-ifa? ttf kT^TaX-^k #EB 3 
ft, r^^-jLX-^(i^coW*|6]A<^A'-«ccoB*|6lk 

* A— * k # E] il k O^H £ * a*- ft k HI f>SP k £>IB] 
Lfc£k£«8ik-f6A-r-'T<x?SS 



B. 40 
HUgBJ: O^A'-flsiM^as^^ClkS-^SStkt&a 
[IS#J|7] ^®SjSPcOg#:ffl!ltC{aa-ri»Sg|[?^g{* 
T-f X7ga. 

CH3eS*lfci k Sr»Bfc"*6l***6 fc!Ette>A- H 
T-fX?£a. 



[000 1] 

tlW*. f¥L<(i. A-Fr^X;?2Sfic7)i*iSSSIt8?) 

mmmm&mttzwu-tmmzmi . 

[0002] 

mmnmimtzmzti&zotzK'ix^i. muz 

HUXii. PC (Personal Computer ) i)- H^kl* 
Ztlh I C (Integrated Circuit) X^Vii-Y^tl- 

[000 3] l27P>S29fc. Zn£o%PCt-Ym 

(DUKws-YTixfmwizi^x, wmi&wi 

[0004 ] A-Kr-fX?gaaHU SUBMKfcU: 

#A- c k tfi'-v-i' d «fcktt|jWTl*6S*U 5<Mr 
- ^ d fcttBf 5?<0*»» aV^flMBjWERS v M> . 

* - ^ d DTMeiaftStt e #Eaafi4 . 

[ 0 0 0 5 ] i^A— d £Jilftgo#g&tf&l*frflSfll. 

*<iEi&£;h.TVvg,. •?■ L/C, ^•v-xdCte^cOBg** 
»(cnWR»3t»»h*«iK5*lT^4 (09*88) . 
[0 00 6 ] xeyh'M-^f tto-*SM* i 



[0007] n-^awni^-^ry^j, j& 

k S v « k <^??tb 5 *ifc«ai*m k tf-ffcCSS 

gcSixTBStO. g^ggk«±ak h-y7^A'-c(0TB 
k*«Br«0'hS^iaiBSrJaoT<4aSft-CV^. Zl 

x. m&&mcoo%z<mi(ffivn&tti l zii®Nmk<?> 

A n Oftfflffi k ^a3S?m(0 3 *>cO^(lC0gR» k J o 

Tfa? ttlEUm o ortfltttfttttS *ifc«Hk S 
ft,CftlcJ:OT-fX^ ^leiM* o tfx f y h';u^ - 

[0008] o-^OT i <0^itiSI5mOT4i8SS<Ortfflt: 

h coTfflgiSlckUT- ^S8W q &l^X T- * 3 4 
;Ur. r. • • ■tm r )tttthtlX^h. 
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[00 0 91 mS79^x.-9 sitWmstm 

j:ffleoiew**1\ ) k£<fc->tfl&£3ii«>. 
[0 0 1 01 @f!)gBs(i^^-^dC4KStL7t^W 
u t*»*iifcWdW v k v *fc**i*fc 

JlTKr^L*****^* 9 ^ w (08C±«8<9 

M Kx x (B8C.hWWi*X0*wP't. > 

Bliss ft*: k * CiSr 4 * ? ttE»«* o L * cSJl 

?^x-?g<i. H8fciW-J:3fc. ttfc»»vtf>± 

a«jcs»*ftTv*. 

[00 1 11 HMWT^iX-^gttBDIWs^ 

20 

[00 121 A-Hfa^w^ev^ 
lists ft-o^t^**** (iiofi) • 

[00 13]@10CSt^Hfa^Iaam 

[00 141 a-^SSWi aJ»raW*ft*t. *~' v 
z z ■ ■ ■ IrrtLT*-**! afcHI!fcg££33# 

a. ABagBttyMW-n-z. z * - ' " 

«i ak«>IH«A (H9»5R) XJ»B (01 0# 

[00 16] tZbi)K A-Kf^^Ba. aaC 
■Jfc**)** <**> **HH*>*fc h'^M-c* 5 ! 
h-y^A*-ctn-?SWi< D-?SWiafc 

[ 0 0 1 7 ] ipfrhlgWs XVVYlV*-9f. fa 

*tff ih l-c v * t s cat* * * ?>mtf& ^ * e 
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ttS£*fr-^ v>* k * mm:hh k . x fyh*;« 

£x5-*£t, xtfyHW-^ 
f f aOIUifeScteTlCiOlsllSST^^iX-^gW 

loo 181 a*, xt;yw-M, f ati, *» 

*)BlS«ijacx. 01 iridic, «P***->fc 



[0 0 19] *fc. MK=. ;vl«f^?*». a 

[00201 *itr, a- 

■U ±ELfclW*"Wt^* !t * ,:: ' Sftki^Kft* 

c J: -> T»jssftfc*«rtfc* fy p/w 
1 74 mmmmt r 9 1 *«a 

[00221 ft-J-C. ^Wy-Kt^ 
[00231 4*:. B<]0*^n- b'f 4 ^ 
tr^^«ia»«EftkT7^ A x-^k* 5 Sii«S^- 

7 ? + aX _ ^ jijf. nwm ^-f*^s*(6] k 1:35 

^Sgfttev^, X7^'-*k^®i)gPkcor B 1ISS:*^- 
[00241 «ot . B<«*»«^- < ^^f*^ 

100251 _ 
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[00 2 6] A-Fr-fX^gBiti. y-bfi^-v 

[00 2 7] A-KfU?SIlli. <-^«2*«* 
f*3 a'-{*4 A^^-^iXt^ . 

[00 28] g#3{ii£vlIIl#£&U tKW 
fl.3ajWBjS3fl.-CV>* (H2«H) . 

[00 29] *><-fc4\±m^W.*VVttdM%W®.*& 

X, ®*3K;!?AHfc4*%S£ft&.rfcK£WS2 

rtic-^iessra 2 a agassii, itgas^ra 2 a icy. 

■f- jlX- y 7 ^tfffiKS . 
[0 0 3 0] xtfyM^-*5ti^8fc*tt»9# 

§ flfc G2SP 8 a t mW3 8 a 0±S$0 JDS** 1 4>31 9 Hi 

[0031] *«E*7tt*HHK»f: L-TWt-^W 1 
0, *-/K7yv/l 1. 11. EHE^t l/COn- 
*SWn 2SWf-Ml 3fcJ: 0fi})£SixTV>S 
<03#!&) . 

[ 0 0 3 2 ] =t~mi 0<0T«»*«»8*)|H!»8 a 
frtu*. *-y«ii otiiiT^ootf-^T'J 

y/ih i ltfft&mmmti. s^u-ygptt 

l 2*^-;K7 'J y^i l . ii Kj*K«tS«S*i 

[00 33] n-*«»l 2\±X-)VKTV>71 K 
1 lSrtf-UC^-yWl OfcHTRittfc*!**^ 
fiS^^L-K-^r'Jy^l Ml 
SB 1 2 a fcgtt£ttffi 1 2 a(OiJK0«^^ 
MS •) Hi U:? 9 J"<JRff« 1 2 b t |£y 5 y«Ktt* 
1 2bOT«§#^3S91i3U:T>r x^TOSPl 2ci:f£ 

y-XgB 1 2 d b #-~m&it&tix&i . 

[0034] «dd9ffi 1 2 a«±Efc±)lWtf-/l^<7 

-yuan ow±ffllco^-;w<.ru yyi i<o±ffl*»feffi 

[00 3 51 ^A'-^it-^ilOt^ 

NlL2J:'J/h£<S*vO>* (03#S&> . 

[0036] a-yy-Xg? 1 2 d^lfciio-^? 
y*-y b 1 4#E£$*VCV£. 

[0037] a^80IHgP8 a<O4>'C^F0«OS5^tC«P] 
aWt<0Wft*8c*«i»S*l.. »»tt«8cttn-*S 
«12»«da*»12a«OTJB»*K l 3HtlJ:ot:tlB ! 
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SflS. *l/C, Htf»8cfcU;X-f-*Sttl 3» 

^,H3a, 13a, • • ■ jWROWtMlTOft. 
[0 0 38] -etT, Sgfl8li, * <9DflS58 a#gf*3 
OBXWL3 aCrtStStl&fcftty^yxSPSb^ft 
A3 aO±«WP«fc*Lfc««"«l*3tB0ft»fe 

[oo39] t < x?mmmw6i±z<rt"C*u> a** 

n-ySW 1 2 coy 5 wWtSff 1 2 McftttSSixfttf 
JBTrtJSII** 1 -? -f X ? KftS 1 2 c t«fflS *i* . t L 

0 ft(t htdzrr 4 x y y =j >n 1 5 co^h^SSSC ±otf 
^ x y jxftgp 1 2 c r < x y ttieiMtt 6 

ortHifttfffSifcfu ituc^of xy#ffiii«tt 

6* { o-ygEWl 2C0r-f xyKftgiSl 2 c fcf'-fxy 
y?y/tl 5tl,z£r>XM$2ixte$m'n-9mtl 
2CK0tt»t^til>. 

[0040] T4X^ttE«a**6(4±ie<0j:dfc:L'C 

xt?yF/b*-y5on-ygwu 2teR9ft»t&*u 

[004 1 ] aiijMTyf-AX-y 7{il3i!lSSl 6tl£ 
018351 6$r@IJ)$^&/i^iEt!jSP, BP*>, =M/H 
7, 7^</M8u, 1 8dSt>'3-y 19u, 19 
dfctio-TflWtStli (Hl&tfEI2#fl8) . 
[0042] E®3 1 6{iM{*:3 ££il3;ft.#lH]i&&i: 
lyt»JftSftfc*fH*2 0fc£»S*lfc*£J** 1 6 a 
fcKlfcJdtSSl 63ft»fe*n*hJ:Tfc«Btt«*^ 
fflSflfcT-MBl 6b, 1 6bfcKT-A&l 6b\ 
1 6b*>fe^aj3il!t'9"X^yv'3>'l 6c, 16ct 

Uitx^yy 3 v l 6 c , i6c L£$18^ h 

^7^16d, 16dt«dd*»16aA»feT-A* 

i6b, 1 6 b t B&Rswitn^ai^^ ^ -f 

16e, 1 6etK)«i. SH^v 
yi6d, 16d<0it«WS. 2 1WR9 

f+tt*>il-CV^. *7t, 3^HRM16e> I6el: 

[0043] [5|i)MTy^AX-y7ti3^?42 0* { lH] 
) Mffi 1 6 <0»d8*» 1 2 a <0iJ836» fe±*^«KliS * *»■ 
TfcO. f-ot. ^-*4fc3fe«r*2 0fc«0lBIPgL3 
*<*A-#:4tIS«iai 6i:0iaRlL4«J: l ?'h$<$ix 
TV^S (04#Ha) . 

[0 04 4] V^v M 8ufc3-y 1 9u, 
,H8dt 3-y 1 9 cHi"e<l«t-(*WK»*S<l 
(®2#^) , vy*-yM8dfc3-y 1 9d*<gft 
SdJXO-WW^tl-. 3 — y 1 9u* $ 3 — y 1 9d<7)±.1i 

izrnffl u.zvmx'ztuzm <o tw ^>^t vs. -etT, 
-?y^-y M8ut7^?n 8 d^-eti-eninua 
o ryf-ax-^7<03>f/n 7fcBfS<oiaBiS:W-'t-f- 
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[0045] ®i>s7?^x-:? 7Bianwi 

SttfcJ:oT»ftS*U ^ H 2 1 s 2 1^?* 
[0046] mtt3WAtSKte7 M J ^2«* 2 2 *^ 

[ 0 0 4 7 1 r»J ^ b»S2 2iiHlBtttKtriJrW7U 

»tSB2 3 fc«WRtt»2 3*»fcBR3*ifcSa*2 
4 k #HI*:««4f - ® mm 2 3 W4 * WBS 

?L2 3 aliXty h'/U*-? 5<0*»8<0$fS<fc OS* 

[0048]«Rf+*23fcH4WBOIC25, 25, 

[0049] 2 4 (i&BXttSIS 2 3k B&#ittt!S£ 
**J:*fc«lSaft, jt«»2 4a#ig»£T?**x 

[0050] 05 ic/v- Ft < x?§§* l icxty H/W 

t(Ot«t. HI. i«HMU*H*Tyy*"e-*5A 30 
<0»«Bfc*JV^ . JiKtfcXty 5 kR-O 

SS«tov^{i^tyH/W=£-^5t'7i>UctOfcl»l 

[0051] *tywe-* (W^KT'J^ 

5AcO**SP9Ati^-^ttl OA, f*)i&$tt 
5 a, *-;W5b, 5b, • • • , n-?Sttl 2 AS 

[ 0 0 5 2 ] 1 0 Att. *<0±iN» r F J MH= 
[00 53] n-^»»12AaJ»n*«**t. * _ 

/t ,5b 5b • • • ^LT*-?wioACig$Kii 

«5«±iBW±rtl6aM*5aRVsl«-^5b. 5b, • • 

5 cco4"Cv7L5 d $r#a$iit±*^aj$n-cv^s. 

[0054] fjot, *A-f*4fc*-*»lOAfc<0 
|Sj|RL5l±, ^-*4kO-^iWl 2A<0ft±ffifc 



[005 5] ft, -/-M^-5c«-^10At 
WiaWin-^Sttl 2A(OMIE : 3:lIliSSr^»-*"«»^ 
^/hS^»>*«^^** s - xtry 5 A£0 

[0056] fiLtfcBRUdlO - a- h'T ^ X?£K 
IKJiotli. #AH*4k*-**ll0 (10A) k 
OFS)HLl <L5>#. ^HK4kn^fttl2 
(12A) <0ft±iSkOraWiL2 (L6) J: 

[0057] «o-c , a- ht 4 x^^a i wwmet 
fcs^-^wi o < i oa) fc«j»L0«Wtf>strc* 

in-^««l 2 ( 1 2A) -Wei 

4^1 6 d, i6d«i?±*WiST^tS-k*^ 

[0 0 58] *fc, ^-#4kt-^«il0 (10 
A) kOfSPILl (L5) ^A-ft4in-;Wl 
2 ( 1 2 A ) ^S±ffik«^PSL 2 ( L 6 ) ± O'h* < 
■?h<MZ, *-mi 0 (10A) 5rn-^SPttl2 
( 1 2 A) *»feJJSTA^fflJ5«tf»Tl< . fa? 

[00 59] a-Kt*4 X7^ai«wJ)oT 

011)9! 1 6 k^PBL4 J: D'KS < SiVCV^i. 
[0060]«ot, ,-FfU^l« 
flfcfrOMMJ (««> W»feot*^-*4*^T 

hh5&m2 o kuaauniiiflW)***^**®** 1 6 

Idf^CiW* 5 ^ t h Z. k A S; Sr < , t -f X ? «ieiM<* 6 
C «i-2>JS]E=5rflWB(i^l2IIX<±S4»ffS:«IRi-6 

;k* 5 T§l>. 

[ 0 0 6 1 ] ? felCJfcfc. *A-<*4 kS^Ml2 0 k« 
iaiBL3*^-*4i;ll]«»l 6c0ft_hffik^PSL 
4J:9/h«<-r*<0K, SW»2 0tlil»«16*»fe± 

[0 06 2] MIX. A-Ffa^Utt^ 
(i, ^tyH/^-^5 (5A) 10 (10 

A ) aX/®W@£T? + *X-^ 7 <7)5^ftt 2 0 3 

ica^nTi3 0, o ( i o a) **m2 
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[00 6 3] #ffi^^BX'9Wtl.^Olfffl 

cOg|if n ^a<OHi|^S-lll. £ b tfT* h . 
[00 64] ft, ±K(di^n--«s4tt-^lttl OX 
te*-?«ll OAfccOfStHH^fifcU Z.cnfflfaZtl 

PlJ:9>h$<lT^I>tf, *n'-tj £ 4i: ; E-^ttl OX 

frfctfrMM OXUZ-mi OAb* 

«M$^A-*4 1 o-?SW 1 2X(in-^^W l 
2 A i: te&Ml&v^J: i £ IX i> i K 
[00 6 53 C^i9(C^A'-(*:4t^-^ttl OXti 
t-:?Mi 1 0 A i: <9*£««!$-l2-|> i 3 t= L^^(c?> 
->Tt>. #VN*H*4i:*-:?«!l OXte^-^Bll OA 
h<7)flH;:|gPi£JiMU -r^Pi5:^^-*4 io-^ 

[00 66] Jfcfc, -LiSCtt, #A'-#4t 1 
0 ( 1 OA) X«i$^tt2 0i:«0^PSi&^N'-f*4tn 
-^SP«12 (12A)X»i@t!)Sfl6i:^RI«):'9^ 
§<tl.^(^ ^e-^ttl 0 ( 1 OA) Xli^W2 0 
iu-?mtl 2 ( 1 2 A) XliEHSIB 1 6*^±*^ 
£ai£tfl>.ri:(;:J;9l©5ilT^I>#, 06tc^tJ:3 
fc. t-^Wl 0 ( 1 0 A) X«i^tt2 0Sr±^^ 
tt£tfi><0-m&<, ^A'-«:4tT^^tiJ-fl.?§JlS 
SS27 Sr^LX?A'-f*:4^^'i; # ^^2 7 i 

o ( i oa) x\i$.$m2otzmkz*th 

iolzLX%>^. 

[0067] ft, ±IBUcllJte<^«£fcVvc^L*:& 

f, ztLhi,z£^x*w>n<ottMw®wtfm%.mzfm 
zh&zttfb-oxitz^^hnx-hh. 

[0068] 

r^^^ieiMWc^-r.&ffifgfi^iBiixji 
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[0 06 9]ft-?T, A-KT-f^^^lcOigW^cM 

htwft-h (mm) tftob-ixtrt-mm^xt* m. 

* i^-fr^mzm&ziit&m&t mm Lm.ub 

10 &tt$fi^OK#IX(iff±i!)ft$:51£-tl> - 1 *«T* 
£. 

[0070] mm2i,zffl&i,tzmi,zb'>x\s.. tm 
&®m^-#mz&wt&mt:\2\$z®£ o^^'-f* 
wc^aj $ #tz(r)x\ imz®mzti ^-w t imfc& 
tmrnzfi^-fob ®m$b<vmm o>h£ < 

^■coiefiX(iff4»#<7)JIS$:«i* , >T§^tc|l«'tl. CI 
btfX'tb. 

[0071] wmmwmimA we® Lfc»«t* 
20 o-aa, ^iii!)£giio^(*iPjtc{ia-ri>sga^ffif*(cii« 

[0072] tfc. fflo^ftw^-FT * *mm±. 
T<x?mmmftb, < x?mmmm®mz 
Gtxvyvitt-i't. T<z?mmmmzm-& 

30 #:oien F- 5 •/ 9 n&mnimtziiiMS&yt sr^f* 

m#bT?**.*-?timmzti. wai-^ 
ffrtfcifflesiife^igiiistsspiiiftSfcigisettKS 

»Sfut0»Sfc a- Kt -f z?%.W.Xbn 

x. *rt-#timm®tcof$mz*i't-#b®®i$b 

100731^1. >\-Yt 4 X9VkW.V>W3m£.m 

40 t>f*m-h cm.) »-)t*A-wuk is 

* ^ $ ixi&wm b m m t mm® t 

Tt+y.^—rcom.mz&TZit&zbtf 

«XttH4»ff «rll*1-4 -I b tfX'Z h . 
[0074] IS*)S6 fciBttLfcSSIBKftoTtt. #® 
IWJ<0*A-flt|»cffia«-*JB»t|SHWi!J: 0*^-* 

50 ^E«Xttll4IM^W«fil^tt»-C««KjraW-6£ 
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[0075] »**7Rlflll**8fcfcttLfc*Hfc* 

[HI ] |2M@6t^»-Hfa?8I 
[02] #fi?f«C*l>. 

[03] xtryF^-^Sr^tttWBBfffiS^*** 
[04 ] mijjsr^f-AX— ^Sr^-fifi;^Wffi0^'*> 

[05] 53i]<OXtry F/l^-*£^11fc*$fflfffl0'C**> 
*• - „ 

[0i] 

3-BW 




^2000-76827 
1 2 

[07 ] 08&C r 09 tft(Ct**W-H^ < X?2SS 
[08] h ^A-WLfcWWfl**™^ 

[09] xey K^t-^iitltWIBWB^** • 
[010] «j|WVN-K^<*^*«tlB^*ft6WW 

[011] «j|^Bj££iK*«£Ert**' 
[fi^col»BB] 

a-i*, 5 -xtryh'/^-^, 6-r-r 

7-@i)Sr^^jLX-^ (Wii-^) . i 

0» (IHBWi) , 1 2-D-^«f (@«K 

8?) . 16-®K)SE. 2 0-33**1 - 2 1 

(IfHUSS) > 1 2A-a-*fWf (EMSS> 



[02] 
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[H4] 



lfc ici. 1ft 7 
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